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[57] ABSTRACT 

A tape drive has a movable read/write head. A tape 
cartridge is inserted endwise into a receptacle m the 
tape drive housing. The read/write head is moved to a 
retracted position away from the envelope of the car- 
tridge so the read/write head avoids interference with 



the cartridge when the cartridge is inserted into the 
receptacle. The cartridge includes a magnetic tape and 
a door on the cartridge housing for opening to expose a 
portion of the tape once the tape is locked in the tape 
drive receptacle. The read/write head is then moved to 
an operative position in contact with the tape. The 
head-moving mechanism includes a support on which 
the head is carried, an elongated swing arm on which 
the head support slides vertically toward and away 
from the elevation of the tape, a rotatable cam, and a 
cam follower on the head support in contact with the 
rotatable cam for causing the head support to slide 
along the swing arm when the cam is rotated. A sepa- 
rate cam follower on the head support contacts a fixed 
cam for controlling lateral movement of the swing arm 
for moving the head toward or away from the plane of 
the tape. The fixed cam and follower cooperate with 
sUding motion of the head support for causing the swing 
arm to pivot and move the head horizontally into 
contact with the tape as the head moves vertically 
toward the elevation of the tape. When the head is 
retracted, the head support slides vertically along the 
swing arm away from the tape, and at the same time the 
contact between the second cam follower and the fixed 
cam forces the head to move horizontally away from 
the tape. 

14 Claims, 6 Drawing Figures 
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TAPE CARTRIDGE DRIVE WITH MOVABLE 
READ/WRITE HEAD 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to magnetic tape drives; and 

more particularly, to a tape cartridge drive with a mov- 
able read/write head. 

2. Description of the Prior Art 
In recent years, computer technology has greatly 

expanded the market for computers, including reason- 
ably inexpensive small computers, such as personal 
computers and computers for small businesses. The 
so-called floppy disk drives provide a common means of '^ 
data storage for small computers. One floppy disk drive 
in common use today is the industry standard 54 inch 
minifloppy disk drive. One or more of these disk drives 
are typically mounted inside the computer console. A 
diskette is inserted or removed through one or more 20 
slots in the front of the console. In other applications, 
the minifloppy disk drive is contained in a separate 
housing for use externally to the computer console. In 
either mstance, it has become an industry practice to 
provide a 54 inch minifloppy disk drive as a package 25 
with standard exterior dimensions. 

Floppy disk drives have proved to be convenient for 
many applications, such as program loading and data 
interchange, but they have a limited data storage capac- 
ity. Because of this problem, larger capacity disk drives, 30 
such as the so-called Winchester disk drives, have been 
used in lieu of floppy disk drives in applications requir- 
ing greater data storage capacities. The Winchester-typ 
disk drive generally comprises one, two, or three hard 
disks on which data are recorded. A Winchester-type 35 
disk drive can provide a much higher data storage ca- 
pacity and faster data access and data transfer times 
than a floppy disk drive. Accordingly, a common prac- 
tice in small business applications is to use a combina- 
tion of the minifloppy disk and the Winchester disk. In 40 
this way, the day's transactions can be recorded on one 
or two floppy disks, and a full copy of the business's 
transactions can be made on a hard disk at weekly inter- 
vals or longer. 

Recently, Winchester-type disk drives have been 45 
manufactured in a package with the same exterior di- 
mensions and mounting hole locations as a standard 54 
inch minifloppy disk drive. In this way, the Winchester 
disk drive can be conveniently installed in the computer 
console in place of a minifloppy disk drive to provide 50 
the larger data storage capacity. 

Data storage for computer applications also can be 
provided by magnetic tape drives instead of disk drives. 
In recent years, J-inch cartridge tape drives have been 
replacing floppy disk drives in many applications be- 55 
cause the tape cartridges are more compact, they can 
store from about 15 to 50 times more data than diskettes, 
and they have a lower cost per megabyte. 

Tape cartridges, such as the Scotch DC 300XL data 
cartridge made by 3M Co., are commonly used for data 60 
storage in cartridge drives. Briefly, this type of standard 
tape cartridge includes a 4 -inch magnetic tape enclosed 
within a case. The tape is driven, in part, by an internal 
capstan, a portion of which is exposed at an edge of the 
cartridge case. When the cartridge is inserted into a 65 
receptacle in the tape drive unit, the exposed capstan 
engages a capstan driven by the tape drive motor for 
driving the tape. The tape cartridge also includes a door 



near a comer of the case. The cartridge door is nor- 
mally spring-biased to a closed position for protecting 
the tape during storage and transport. When the car- 
tridge is inserted in the tape drive unit, the door is 
tripped open to expose a portion of the tape for engag- 
ing the magnetic read/write head on the tape drive unit. 
The head projects into the cartridge envelope to 
contact the tape under the proper operating tension. 
The mechanism for guiding the cartridge into the recep- 
tacle not only trips the door open, but it also prevents 
the door from contacting the read/write head when the 
cartridge is inserted or removed. 

The magnetic tape cartridges used in magnetic tape 
drives are manufactured according to industry stan- 
dards approved by the American National Standards 
Institute (ANSI). Magnetic tape drives, including the 
larger J-inch tape drives, have been able to replace the 
industry standard larger disk drives, such as the 8-inch, 
lOJ inch and 14-inch disk drives. However, the standard 
4-inch tape drive units have not been able to replace 
either the 54 inch minifloppy disk drive or the Winches- 
ter-type disk drive, because the ANSI standard size 
4-incli tape cartridge has been too large to fit into a tape 
drive unit that meets the industry standard exterior 
dimensions of the 54 inch disk drives. For instance, the 
standard exterior width of a 54 inch disk drive package 
is 5.75 inches. With the ANSI standard size tape car- 
tridge inserted in a standard tape drive, and with the 
cartridge door held open to expose the tape, the car- 
tridge case and the cartridge door in its open position 
cover a distance of 5.765 inches, i.e., a distance greater 
than the standard 5.75-inch width of the smaller disk 
drives. 

The present invention provides a magnetic tape drive 
that allows an ANSI standard tape cartridge to be in- 
serted into a tape drive package having the same indus- 
try standard exterior dimensions as the 54 inch disk 
drives. 

The ANSI standard exterior dimensions of a 4-inch 
tape cartridge are 4 inches by 6 inches (when the car- 
tridge door is closed). Application Ser. No. 360,696, 
U.S. Pat. No. 4,498,112, issued Feb. 5, 1985, entitled 
"Tape Cartridge Receptacle", discloses a tape drive 
unit which allows a 4-inch tape cartridge to be inserted 
into a tape drive housing having the same exterior di- 
mensions as the 54 inch disk drives. In that tape drive 
unit, the cartridge is front-loaded into the receptacle, 
i.e., the cartridge is inserted with its long dimension 
facing the mounting slot on the front wall of the tape 
drive housing. The amount of space taken up by this 
tape drive unit adjacent a computer console can be 
reduced if the tape drive housing is turned 90° so its 
short dimension (the end face of the unit) faces forward 
adjacent the computer console. This would require 
loading the cartridge into the tape drive unit endwise, 
i.e., inserting the cartridge lengthwise with its short 
dimension facing a shorter mounting slot in the end wall 
of the housing. However, if the tape cartridge is loaded 
endwise, the read/write head would normally interfere 
with sliding the cartridge case into the tape drive unit. 
The head would be in the way in this instance because 
it normally protrudes into the tape cartridge envelope. 

The present invention provides a tape drive unit with 
a movable read/write head which allows a tape car- 
tridge to be inserted endwise into the housing and re- 
moved from the housing without interference with the 
read/write head. Once the tape cartridge is in place in 
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the unit, the read/write head is moved into an operating 
position for applying the proper operating tension to the 
tape. The head is retracted prior to removing the car- 
tridge from the tape drive housing. 

When inserting the tape cartridge endwise into the 5 
tape drive housing, there is a need to ensure that the 
read/write head is not moved into the operating posi- 
tion until the tape cartridge is fully inserted into the unit 
and the cartridge door is held open. There is also a need 
to ensure that the cartridge cannot be removed from the 10 
housing while the head is in its operating position. The 
head must be fully retracted before the cartridge can be 
removed. 

The present invention provides a fail-safe mechanism 
that cooperates with the movable read/ write head to '^ 
permit the cartridge to be fully inserted into the tape 
drive unit with the cartridge door held open before the 
head is moved to its operating position. The fail-safe 
mechanism also prevents removal of the cartridge if the 
head is in its operating position, and the cartridge can- 
not be removed from the tape drive unit until the head 
is fully retracted. 
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Briefly, the tape drive unit of this invention receives 
a tape cartridge having a magnetic tape in a case and a 
cartridge door on the case for being opened to expose a 
portion of the tape for contact with the read/write 
head. When the cartridge is fully inserted into the tape ,„ 
drive unit, a tripping mechanism holds the cartridge 
door open to expose the portion of the tape contacted 
.by the read/ write head. The head is movable between a 
retracted position spaced from the exposed portion of 
the tape and an operative position applying proper op- 35 
crating tension to the tape. The read/write head is car- 
ried on a movable head support that slides along an arm 
that swings toward or away from the tape. A drive 
linked to the head support causes the head support to 
slide along the swing arm toward or away from the 40 
tape. A swing arm position controller controls move- 
ment of the swing arm toward and away from the tape. 
The controller causes the arm to swing away from the 
tape when the head and its support are moved along the 
arm to a retracted position spaced from the tape. As the 45 
head and support slide along the arm from the retracted 
position toward the operative position adjacent the 
tape, the controller moves the arm toward the tape and 
into the operative position applying pressure to the 
tape. 50 

In one embodiment, the drive is linked to the head 
support through a rotating cam. The drive rotates the 
cam, which causes the head and its support to move 
along the swing arm toward the tape. The swing arm 
position controller is a fixed cam engaged by a cam 55 
follower carried on the head support. As the head sup- 
port is moved along the swing arm by the rotating cam, 
the fixed cam applies a force to the head support which 
rotates the swing arm toward the tape to move the head 
into the tape. Rotation of the cam is reversed to cause 60 
the head and its support to move along the swing arm 
away from the tape, and at the same time the cam fol- 
lower contact with the fixed cam rotates the swing arm 
away from the tape for moving the head to the retracted 
position. 65 

These and other aspects of the invention will be more 
fully understood by referring to the following detailed 
description and the accompanying drawings. 



DRAWINGS 

FIG. 1 is a semi-schematic top plan view illustrating 
a standard magnetic tape cartridge inserted in a tape 
drive unit with the cartridge door in its fully open posi- 
tion to expose the tape for contact with a magnetic 
read/write head. 

FIG. 2 is a semi-schematic top plan view illustrating 
the tape cartridge inserted in the tape drive unit with 
the cartridge door held partially open so the exposed 
portion of the tape can be engaged by the movable 
read/write head of this invention. 

FIG. 3 is a schematic side elevation view illustrating 
the movable read/write head in its retracted position. 

FIG. 4 is a schematic side elevation yiew illustrating 
the read/write head in its operative position. 

FIG. 5 is a schematic end elevation view taken on line 
5—5 of FIG. 4. 

FIG. 6 is a schematic side elevation view illustrating 
a tape cartridge load actuation and door opening mech- 
anism. 

DETAILED DESCRIPTION 

FIG. 1 illustrates a standard tape cartridge used in a 
tape drive unit of this invention. Portions of the tape 
drive unit are illustrated m phantom lines. The tape 
cartridge includes a housing 10 containing a pair of tape 
reels, i.e., a supply hub 12 and a tape-up hub 14. A 
magnetic recording tape 16 wound on both reels passes 
from one reel to the other. The tape passes through a 
recessed opening 18 in an edge of the tape cartridge 
housing. A door 20 is mounted to pivot on a pivot pin 22 
at a comer of the housing. The door mechanism has a 
return spring (not shown) that normally closes the door 
over the portion of the tape exposed in the recess 18. 
Other portions of the tape cartridge include a pair of 
belt guide rollers 24 and a belt drive capstan 26 around 
which a flat drive belt 28 is wound. When the tape 
cartridge is inserted into a conventional tape cartridge 
receptacle, the door 20 is immediately tripped open and 
retained in its open position to expose a portion of the 
tape 16 in the recess 18. The exposed portion of tape is 
engaged by a magnetic read/write head 30 of the tape 
drive unit. The cartridge door is shown in its fully open 
position in FIG. 1. When the cartridge is locked in place 
in the tape drive unit, a drive capstan 34 on the tape 
drive motor 36 engages the belt drive capstan 26 for 
driving the tape in the direction of the arrows shown in 
FIG. 1. 

ANSI standards control, among other things, the 
width of the tape cartridge housing, the location and 
dimensions of the recess 18, and the location and dimen- 
sions of the door 20. This, in effect, controls the maxi- 
mum width of the cartridge when the door is held in its 
fully open position during use. The standard distance 
from the tip 37 of the door in its fully opened position to 
the trailing edge 38 of the cartridge, as illustrated by the 
dimension A in FIG. 1, is 5.765 inches. As explained 
above, this distance is greater than the standard width 
of the disk drive package for the standard 5 J inch mini- 
floppy disk or the 5| inch Winchester-type disk drive. 

FIG. 2 is a semi-schematic top plan view illustrating 
the standard tape cartridge inserted in a tape drive unit 
according to principles of this invention. The tape drive 
unit has a receptacle 38 for receiving the tape cartridge. 
The receptacle is formed with a rectangular base plate 
40 having a maximum width B of 5.75 inches and a 
maximum length C of 8.00 inches. These dimensions are 
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the maximum dimensions of the tape drive unit of this 
invention, and these dimensions are the same as those 
for a standard 5J inch floppy disk drive and a 5J inch 
Winchester-type disk drive. The tape drive unit has a 
door 42 extending along the short dimension B of the 5 
tape drive unit. When the door is opened, the cartridge 
is inserted into the receptacle endwise, i.e., lengthwise 
along the long dimension of the cartridge, as illustrated 
by the arrow 43. Guide rails (not shown) can be pro- 
vided along opposite edges of cartridge travel into the 10 
receptacle. When the cartridge is inserted, the guide 
rails can contact opposite sides of the cartridge case to 
provide means for guiding the sUding movement of the 
cartridge toward and away from a locked position adja- 
cent the read/write head 30. FIG. 2 illustrates the re- 15 
tracted position of the read/write head 30 in phantom 
lines. In its retracted position, the read/write head is 
spaced from the envelope of the tape cartridge so that it 
does not interfere with sliding the cartridge into the 
receptacle. The head is shown in solid lines in its opera- 20 
tive position applying tension to the tape. 

A rear face 44 of the cartridge case is moved against 
the bias of one or more ejection springs 46 at the rear of 
the receptacle. After the cartridge is slid most of the 
way into the receptacle, the cartridge door 20 is closed. 25 
The inside face of the door carries a cartridge position 
control block 48 having one or more nubs 50 for engag- 
ing a front face 52 of the cartridge. As the door is 
closed, the nubs push the cartridge into the receptacle 
to its stored position. 30 

As the door 42 of the tape drive is being closed, an 
interposer latch 54 inside the cartridge receptacle opens 
the receptacle door 20 for exposing the tape 16. The 
door of a standard tape cartridge has a door control arm 
56 which extends to the side of the door pivot pm 22 35 
opposite the cartridge door 20. The interposer latch 54 
is engaged by a ramp-shaped cam 58 on the door con- 
trol block 48. As the door of the tape drive is being 
closed, the cam 58 engages a curved follower edge 60 
on the mterposer latch to pivot the latch about a pivot 40 
pin 62. The interposer latch has a cartridge door control 
surface 64 on a side of the pivot axis opposite the fol- 
lower edge 60. The cam 58 on the door 42 engages the 
follower edge 60 of the latch to progressively pivot the 
latch through an arc (clockwise in FIG. 2) which, in 45 
turn, moves the control surface 64 of the latch into 
contact with the cartridge door control arm 56. Thus, as 
the door of the tape drive is progressively rotated into 
its closed position, the interposer latch progressively 
rides down along cam 58 to progressively force the 50 
control surface 64 of the latch against the cartridge 
door-tipping arm 56. This opens the cartridge door 20 
by rotating it in a clockwise direction (as viewed in 
FIG. 2) about the pin 22. The cam 58 and the interposer 
latch 54 are arranged relative to the door control arm 56 55 
so they cooperate to pivot the cartridge door to a par- 
tially open position illustrated in FIG. 2 when the car- 
tridge reaches it stored position (with the tape drive 
door 42 closed). 

When the cartridge is in the stored position, with the 60 
cartridge door in the partially open position as shown in 
FIG. 2, the overall width of the tape cartridge is re- 
duced (compared with the prior practice of leaving the 
door fully open while the cartridge is in the locked 
position). The distance D between the tip of the door 65 
and the extreme edge of the receptacle base is about 5.6 
inches. This distance is less than the standard 5.75-inch 
deptch of the 54 inch floppy disk drive and the 5i inch 



Winchester-type disk drives. Thus, use of the tape drive 
of this invention makes it possible to use the standard 
4-inch tape cartridge in a tape drive unit having the 
same standard exterior dimensions as the 54 inch disk 
drives. 

When the cartridge reaches the stored position and 
the door of the tape drive is locked, the rear face 44 of 
the cartridge case actuates a microswitch 65 near the 
rear of the tape drive receptacle. This closes the micro- 
switch to power a drive motor 66 (see FIG. 5) for mov- 
ing the magnetic read/write head 30 from its retracted 
position to the operative position shown in solid lines in 
FIG. 2. 

The head-moving mechanism is understood best by 
referring to the schematic illustrations of FIGS. 3, 4, 
and 5. FIG. 3 schematically illustrates the magnetic 
read/write head in its retracted position, and FIG. 4 
illustrates the head having been moved to the operative 
position. As illustrated in FIG. 3, the tape is in tiie posi- 
tion illustrated at 16a when the tape is in its normal or 
slack position. The tape moves to the position shown at 
16b m FIGS. 3 and 4 when the head is moved to the 
operative position to apply the operative amount of 
tension to the tape. The read/write head is carried on a 
head support 68 which slides along a guide rod 70. An 
end of the guide rod is secured to a fixed pivoting bot- 
tom of the guide rod 72. The frame pivots about a trans- 
verse axis 74 through the frame so that the guide rod, 
also referred to herein as a swing arm, can swing hori- 
zontally through an angle toward or away from the 
tape. In the retracted position of the head illustrated in 
FIG. 3, the swing arm has rotated away from the tape, 
and the head support 68 has moved along on the swing 
arm away from the elevation of the tape for holding the 
read/write head in a remote location spaced horizon- 
tally and spaced vertically from the tape. In the opera- 
tive position illustrated in FIG. 4, the swing arm has 
rotated horizontally toward the tape, and the head sup- 
port 68 has moved the head vertically along the swing 
arm into engagement with the tape. 

The head support 68 is Unked to the swing arm 70 
through a rotatable cam 76 which causes the head sup- 
port to slide back and forth along the cam. In the illus- 
trated embodiment, the rotatable cam is formed as a disk 
with a curved cam surface 78. The cam surface 78 has a 
progressively larger radius of curvature (in the coimter- 
clockwise direction of rotation as viewed in FIG. 3) 
with respect to an eccentric axis of rotation 80 of the 
cam. As shown best m FIG. 5, the drive motor 66 has a 
gear housing 82 containing gear reduction coupled to an 
output shaft 84 for rotating the cam 76 about its axis 80. 
When the tape cartridge 10 is moved to its stored posi- 
tion, the microswitch 65 is closed to supply power from 
a power supply 86 to the drive motor. This rotates the 
motor about its axis 88, which, through the gear reduc- 
tion 82, rotates the cam 76 about its eccentric axis 80. 
The drive motor is reversible, and when powered by 
closing of the microswitch 65, the drive motor rotates 
the cam 76 in the clockwise direction as viewed m FIG. 
3. Rotation of the cam causes the head support 68 to 
slide vertically along the swing arm 70 toward or away 
from the tape 16. A first cam follower 90 engages the 
cam surface 78 of the rotatable cam. The first cam fol- 
lower is carried on a shuttle 92 which slides along the 
length of the swing arm 70. The slidable head support 
68 also is carried on the shuttle so that the read/write 
head 30 can slide along the swing arm in response to 
longitudinal travel of the shuttle. The cam has an abrupt 
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radially extending edge 94 at the transition between the 
short radius portion and the long radius portion of the 
cam. In the retracted position of the head, the first cam 
follower 5H) engages the short radius portion of the cam 
surface adjacent the radially extending edge 94. As the 5 
cam is rotated by the drive motor in the clockwise 
direction (as viewed in FIG. 3), the first cam follower 
90 rides along the cam surface 78 of progressively 
longer radius to the position shown in FIG. 4. This 
movement of the cam follower causes the shuttle 92 to 10 
move along the swing arm 70 to carry the head support 
68 and the read/write head 30 vertically toward the 
operative position shown in FIG. 4. The slide assembly 
is spring-biased by a spring 96, illustrated schematically 
in FIG. 5, for maintaining contact between the first cam 15 
follower 90 and the rotatable cam 76. The biasing spring 
96 is shown biasing the head support 68 toward the cam 
although the spring can bias the shuttle if desired. 

A second cam follower 98 engages a fixed cam 100 
for controlling the lateral position of the head with 20 
respect to the tape. The second cam follower is carried 
on the head support 68. A biasing spring 102 biases the 
swing arm 70 toward the fixed cam 100. The surface of 
the fixed cam extends generally perpendicular to the 
length of the tape 16 and is spaced horizontally from the 25 
tape. The fixed cam surface extends vertically over a 
distance from the elevation of the tape to a point spaced 
vertically from the elevation of the tape. The swing arm 
70 is free to rotate about its axis 74 as the second cam 
-follower 98 moves along the fixed cam surface 100. 30 
When the second cam follower is engaged with the 
fixed cam at its remote position spaced vertically below 
the tape, the swing arm 70 has swung through an arc to 
the position shown in FIG. 3 in which the head is 
spaced both vertically and horizontally from the tape. 35 
The surface of the fixed cam 100 is curved inwardly 
toward the plane of the tape as the fixed cam surface 
approaches the tape vertically. Thus, as the second cam 
follower 98 moves vertically along the fixed cam 
toward the tape, the contact between the second cam 40 
follower and the fixed cam forces the head 30 to move 
"horizontally toward the tape for applying tension to the 
tape when the head reaches the elevation of the tape. 
Thus, to move the head from the retracted position 
shown in FIG. 3 to the operative position shown in 45 
FIG. 4, the motorized cam rotates, thereby driving the 
head toward the elevation of the tape; and at the same 
time, the fixed cam controls the horizontal movement of 
the head. 

Use of the rotatable cam provides the advantage that 50 
the total distance of travel of the first cam follower 90 
can be closely controlled by machining the surface of 
the rotatable cam. Even if the cam cannot be stopped in 
precisely the same angular position in successive cycles, 
the position of the head still can be precisely controlled, 55 
because the cam can have a constant radius over the last 
segment of travel, say, about the last 30° of rotation. In 
this way, the distance to the cam's center of rotation 
will always be constant, regardless of the stopping posi- 
tion of the cam. This provides an advantage over a lead 60 
screw method of controlling the head position, since 
with two consecutive attempts to stop a lead screw, 
there can be some slight difference in rotational position 
which can translate into two different vertical positions 
of the cam follower. 65 

Another advantage provided by the cam arrange- 
ment of this invention is that the rotatable cam can be 
rotated manually in the event of a power failure or in a 
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manual-only unit. Since the cam axis of rotation 80 is 
parallel of the tape, the motor shaft 104 (see FIG. 5) can 
be located in an accessible position within the tape drive 
housing. By manually turning the output shaft of the 
motor, the cam 76 can be rotated to move the head to its 
retracted position so the tape cartridge can be removed 
from the housing. 

Prior to removing the cartridge from the housing, the 
read/write head must be moved from the operative 
position shown in FIG. 4 to the retracted position 
shown in FIG. 3. Although other arrangements could 
be provided, an eject switch (not shown) can be actu- 
ated for driving the motor 66 in the reverse direction. 
This causes the first cam follower 90 to rotate around 
the cam to the shorter radius portion of the cam for 
causing the head support 68 and the head 30 to move 
vertically along the swing arm 70 away from the tape. 
At the same time, the second cam follower 98 follows 
the fixed cam 100 to move the head horizontally away 
from the tape, causing the swing arm 70 to rotate about 
the axis 74 for moving the head to the retracted position 
shown in FIG. 3. 

Once in the retracted position, the head is spaced 
both vertically and horizontally from the envelope of 
the tape cartridge so that the head will not interfere 
with sliding the cartridge into or out of the tape drive 
unit. As described above, once the cartridge is inserted 
most of the way into the receptacle, the rear face 44 of 
the cartridge contacts the ejection springs 46. The oper- 
ator then closes the door 42 of the tape drive unit, caus- 
ing the projecting nubs 50 on the mside of the door to 
contact the end face 52 of the projecting cartridge. As 
the door swings further toward its closed position, the 
nubs drive the cartridge into the loaded position. At a 
point during this travel, the cam 58 on the door comes 
in contact with the radius 60 on the interposer latch 54, 
causing the latch to pivot. The follower 60 opposite the 
radius comes in contact with the tape cartridge door 
causing the cartridge door to swing to the open posi- 
tion. At this point, a pawl latch 104 carried on the door 
locks the door in the closed position. As shown best in 
FIG. 6, the pawl latch is biased toward the base 40 of 
the receptacle by a torsion spring 108. The base of the 
receptacle adjacent the door has a locking groove 110, 
and a detent 112 on the latch engages the locking 
groove for locking the door. The detent 112 rides along 
a ramp 114 under the spring tension and the detent 
latches into position in the groove when the door 
reaches its closed position. To open the door, the opera- 
tor can reach his finger into the recess adjacent the door 
and pull the pawl latch laterally to disengage the latch 
from the locking groove. 

■ Once the door is locked in place, the microswitch 58 
is closed, which allows the head moving mechanism to 
be activated. During the first portion of the head mover 
linear stroke, a locking pin 116 (see FIG. 2) is placed 
behind the interposer latch 54 for locking the interposer 
latch in a fixed position. The locking pin is preferably 
carried on the head support so that as the head support 
moves toward the tape, the pin can be moved to its 
locking position adjacent the interposer latch. The lock- 
ing pin prevents the interposer latch from rotating in a 
direction that would allow the cartridge door 20 to 
close. By maintaining the interposer latch in position 
holding the cartridge door open, the cartridge cannot 
be ejected while the read/write head is in the operative 
position. That is, if the door 42 to the tape drive is acci- 
dentally opened, the cam 58 on the door would be re- 
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leased from contact with the interposer latch; but the head support slides along the guide arm toward or away 

locking pin contact with the interposer latch not only from the elevation of the tape, respectively, 

keeps the cartridge door open (to avoid contact with 6. Apparatus accordmg to claim 5 mcludmg spnng 

the head) but the pin also, through the interposer latch, biasing means for maintmnmg engagement between the 

provides a restraint for the cartridge against the ejection 5 ^'jP''^ '=^ follower and the second cam 

springs to keep the cartridge in the stored position after ^ 7. Apparatus accordmg to claim 2 m which the cam 

the door is opened. Whel the head is retracted, the has a cam surface with a constant radius f curvature 

locking pin (which is carried on the moving head sup- ^r ^ '"'''fTe'ci^"^ ^"^ ' 

port 68) maintaii^ contact with the interposer latch P^^ ^ ^^^^^ ^^^ ^^ ^,^j^ , .^ ^j^^^ ^^^ l,^^^ 

long enough to allow the head to be safely retracted 10 canbespacedfromthetape while the cam follower is in 

from the envelope of the tape cartndge before releasing ^^^^^^^ ^.^j^ ^j^^ constant radius portion of the cam, so 

contact with the mterposer latch. ^^^^^ further rotation of the cam can move the head 

What is claimed is: laterally into contact with the tape. 

1. A head-moving mechanism for movmg a read/- 9 ^ head-moving mechanism for moving a read/- 
write head of a tape drive into and out of contact with j j ^jj^g ^^^^ gf ^ tape drive into and out of contact with 
a tape in a tape cartridge mounted in the tape drive ^ tape in a tape cartridge mounted in the tape drive 
adjacent the head, the tape having at least a generally adjacent the head, the tape having at least a generally 
elongated portion extending along a path at a prese- elongated portion extending along a path at a prese- 
lected elevation within the tape drive, the head being lected elevation within the tape drive, the head being 
movable between an operative position in contact with movable between an operative position in contact with 
the tape and a retracted position out of contact with the ^" the tape and a retracted position out of contact with the 
tape at an elevation spaced from the elevation of the tape at an elevation spaced from the elevation of the 
tape, the head-moving mechanism comprising: a sup- tape, the head-moving mechanism comprising: a sup- 
port for the read/write head; an elongated guide arm; port for the read/write head; an elongated swing arm 
means for pivoting the guide arm toward or away from spaced laterally from the tape and extending from the 
the tape, a portion of the guide arm being secured to the 25 elevation of the tape to a reinote position spaced from 
pivoting means so the guide arm pivots about an axis the elevation of the tape; means for shdmg the head 
transverse thereto at an elevation spaced from the ele- support along the swing arm between the elevation of 
vation of the tape, an elongated free end portion of the the tape and the elevation of said remote position; pivot 
guide arm extending from the pivot axis toward the ^^'^f f cured to the swing arm to pivot the arm about 
Lv^ion of the tape^hile be£sp^ed 1^^^^^^^^^^ 30 ---^-S^,^^^^^ 

the tape to swmg about the pivot axis through an arc ^^^^ ^^^ .^^ extending from its pivot axis toward 

toward or away from the tape; means for slidably ^j^^ elevation of the tape while being spaced laterally 

mounting the head support on the guide arm so the head ^^^^ ^-^^ ^^ ^j^^ f^^^ ^^^ ^f j^e arm pivots about 

support and head can travel along the free end portion ^^ ^^ through an arc toward or away from the tape; 

of the guide arm toward or away from the elevation of 35 ^nd head position control means for causing the swing 

the tape; and means for controUmg pivotal movement ^^^ jq pj^Qj laterally through said arc toward the plane 

of the guide arm about its transverse pivot axis in coor- ^f ^jjg ^^^ ^jjen the head support slides the head along 

dination with sliding travel of the head support along g^jjj g^ing arm toward the elevation of the tape and for 

the guide arm for (1) moving the head into said opera- moving the swing arm through said arc away from the 

tive position by causing the head support to slide along 40 plane of the tape as the head support slides along the 

the guide arm to move the head toward the elevation of guide arm toward said remote position, 

the tape while pivoting the guide arm about its pivot 10. Apparatus according to claim 9 in which the head 

axis through an arc toward the tape and for (2) causing position control means includes a rotatable cam, a cam 

the guide arm to pivot through an arc away from the follower on the head support in contact with the cam, 

tape while the head support slides alon the guide arm ^j and means for rotating the cam to slide the head support 

away from the elevation of the tape to move the tape along the swing arm through the contact between the 

head to the retracted position. cam and the cam follower. . • , , 

2. Apparatus according to claun 1 in which the con- U- Apparatus according to claim 10 m which the 
trolling means includes a rotatable cam and a cam fol- head position control means further mcludes a second 
lower for cooperating to cause the head support to ,. cam follower on the head support m contact with a 
move along the guidlarm toward or away from the ^° fixed second cam spaced laterally from the tape and 
elevation of the tape in response to rotation of the cam extendmg vertically adjacent ^e tape for conttolmg 
in one direction or the other. l^t^'^^ P^^^^al movement of the swmg arm through said 

3. Apparatus according to claim 2 in which the cam arc^ Apparatus according to claim 9 in which the head 
follower IS earned on the head support and engages the itio/^o„trol means includes a rotatable cam, and a 
rotatable cam so that rotation of the cam causes the cam ^^^ follower for cooperatmg with the cam to cause the 
follower to slide the head support along the guide arm. j^^^^ support to move along the swing arm toward or 

4. Apparatus accordmg to claim 3 m which the guide ^^^y f^.^^ ^^^^ elevation of the tape in response to rota- 
arm pivots through said arc toward the tape as the cam jj^^ ^f jjjg ^^^ j^ oj,g direction or the other, 
rotation causes the head support to slide along the guide j3 Apparatus according to claim 12 in which the cam 
arm toward the tape; and in which the guide arm pivots 60 j^^ ^ ^^^ surface with a constant radius of curvature 
through said arc away from the tape as the cam rotation fo^ ^ substantial length along a maximum diameter end 
causes the head support to slide along the guide arm portion of the cam. 

away from the elevation of the tape. 14. Apparatus according to claim 13 in which the 

5. Apparatus according to claim 4 in which the con- head can be spaced from the tape while the cam fol- 
troUing means further includes a second cam follower 65 lower is in contact with the constant radius portion of 
on the head support engaged with a fixed second cam the cam, so that further rotation of the cam can move 
for controlling the pivoting of the guide arm through the head laterally into contact with the tape. 

said arc laterally toward or away from the tape as the » * * • * 



